DNA sodium salt from Herring testes is from Sigma, formly listed as Type XIV. The solution of sonicated DNA was prepared by dissolving DNA in deionized water and treating with an ultrasonic cell crusher in ice bath at 400W for 2.5 h (one ultrasonication process lasts for 10 s with 10 s intervals and repeated for 900 times). 3-aminopropyltrimethoxysilane (APTMS) and tetraethyl orthosilicate (TEOS) are from TCI, Japan. Hydrochloric acid, sodium hydroxide and zinc nitrate are from Sinopharm Chemical Reagent Co. Ltd. All the regents are used as received without further purification
Experimental section
Materials DNA sodium salt from Herring testes is from Sigma, formly listed as Type XIV. The solution of sonicated DNA was prepared by dissolving DNA in deionized water and treating with an ultrasonic cell crusher in ice bath at 400W for 2.5 h (one ultrasonication process lasts for 10 s with 10 s intervals and repeated for 900 times). 3-aminopropyltrimethoxysilane (APTMS) and tetraethyl orthosilicate (TEOS) are from TCI, Japan. Hydrochloric acid, sodium hydroxide and zinc nitrate are from Sinopharm Chemical Reagent Co. Ltd. All the regents are used as received without further purification
Synthesis of MHDSFs and NHDSFs
In a typical experiment, DNA solution was prepared by dissolving the solid DNA into deionized water and stirring under room temperature for 12 h with the final concentration of 500 µg/g. 148.8 µL APTMS was dilute with 20 mL deionized water and the pH of APTMS solution was adjusted to 7 by 2 M HCl then the solution was stirred for 25 min for pre-hydrolysis. Then certain amount of the APTMS solution (2 mL for the molar ratio of APTMS/DNA of 6:1 and 1mL for the molar ratio of APTMS/DNA of 3:1) and 100 µL TEOS were successively added to the DNA solution under continuously stirring, the pH value of the mixture was adjusted to 8 by 0.1 M NaOH solution. After stirring for 15 min at 15 o C, the mixture was allowed to react under static conditions at 15 o C for 120 h. The products were collected by centrifugation and washed with deionized water for three times to remove the unreacted silica source and DNA. Then the products were freeze-dried and collected as white powder. To investigate the morphological and structural evolution of the MHDSFs, the SEM, TEM images and DRCD spectra of the products originating from the same initial mixture were prepared by freeze-dried from the same initial mixture at different reaction times.
Synthesis of DNA-silica rods
The DNA-silica rods were synthesised by sonicated DNA ranging from 100 to 300 bp in length. In a typical experiment, the stock solution of DNA with the concentration of 10 mg/g in H2O was prepared by dissolving DNA in deionized water and stirring under room temperature for 12 h, then the solution was ultrasonic treated by an ultrasonic cell crusher at 400 W for 2.5 hours in ice bath to prevent the denaturation of DNA. The solution of sonicated DNA was diluted to a final concentration of 500 µg/g. After stirring the solution for 0.5 h with the addition of 4.22 mg Zn(NO3)2·6H2O (for twisted DNA-silica rods) or without any addition (for un-twisted DNAsilica rods), certain amount of APTMS solution (2 mL for twisted rods and 1 mL for un-twisted rods) prepared as before and 100 µL TEOS were added to the sonicated DNA solution and the pH value of the mixture was adjusted to 8 by 0.1 M NaOH solution. The following process was the same as the synthesis of MHDFS, and the products were collected as white powder.
Characterization:
The macroscopic features of the samples were observed with SEM (JEOL JSM-7401F) with an accelerating voltage of 1.0 kV. TEM was performed with a JEOL JEM-2100 microscope operating at 200 kV (Cs = 1.0 mm, Point resolution 2.3 Å), the samples were dispersed in ethanol and dropped on a carbon thin film on a Cu grid. The CD spectra and DRCD spectra were taken on a JASCO J-815 spectropolarimeter fitted with DRCD apparatus. 
